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(54) MANUFACTURING METHOD OF OXIDE SUPERCONDUCTIVE TAPE CABLE AND OXIDE 
SUPERCONDUCTIVE TAPE CABLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of 
an oxide superconductive tape cable for obtaining an oxide 
superconductor that has excellent strength and a high Jc property 
of 100,000 A/cm2 or more, when an oxide superconductor layer is 
formed by CVD method on Ag of the oxide superconductor forming 
base material having Ag layer which has formed a rolling texture on 
one face of the Ag base material or other metal base material, and 
an oxide superconductive tape cable. 

SOLUTION: When an oxide superconductor is formed on Ag of the 
base material for forming the oxide superconductor of tape shape, 
Cu composition of the oxide superconductor layer that is formed 
directly on the above Ag is formed by supplying excessively than 
the Cu composition ratio of the oxide superconductor layer that is 

formed on top of it. ( b ) 
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IMsfcJl 1 3 A g SWfeStWite^A*ft*to^ft< 

tfc8(tafit»*iSffiS»OA g li:, cvDftl: 
«t 9«ftC u«r«tfK^kW««**«r*JIlc*fli-f-S(- 
SfcD, «HBAg±iifl|[«i!(riBIWb»3HW*«r&dti- 

[ff*3S2] MEKJC****^4< i:^2fflE?iJ!c 
■BBU MIEAg±iZit«iniB<iM#:fr^jSi-S*o 

3 ] ittjIE A g _L lCiEttiftfbtttiBm«MI 
0>EJ6£j«*+a>C uMJ: 9 fc l - 2 0%ilbv>jgj££ 

[»**4] lthtBtt^4btt«i»ff:JI^, YBaCuO 

^i*;ft^ci2®o&{b^ 
ft. 

[I*jfcJS5] »JIEAgSWtt^Soiifl« (110)E 

6 ] ffjgatt^*a«i»ftrt^ffls»^ a g m 
- i z&mt-r i - 4 ov^m^iw«e«goKfb 

7 ] ^SBtt{b«9«B»ffjS^fflStt<7>mtSA 

- 1 ^^mti-^m^m 1 - 4 6 o^-r ^mcbe 
8 1 meiMbtttimwfHi -b(- 

^rixj&McK*o|fc{bto«W 

im*m 9 ] a g g^fe v < 

£ 1 - B S *tfc JE 5E * -fr*L & £ * 1" 5 A g Jg £ ffi 
x.fc»b»3B*»*«ritffi*»roAg_bli, cvDffil: 
J:0WftCu^tr^b*3BmW*«r*JBIw^aLT4 

<^f*k AgE±ointBttfbtofl««#j|iDCu$«rft 
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[IW^JS l 0 ] milSA g ig±oK^btj3JS«B«(PJl^c 

#m 9 ^IB^o c u Sr^tfftfbttSmWffT^-^Wtto 
[ o o o 1 ) 

[0 0 0 2 ] 

[ft3fc<Z>££ffi] ttfb*««*Jl^rt*"j£i UT, 

^*^o*^oS#±|ciljttW!rttfb»*«« 

il: Y B a C u O^^tfbMl^l 2 ^ff^^ ii, m. 
i::^SIWt^i 2±twAgd»f>^o«B*8l* 3 

^9ffMUfcWb*JB«Wx--^||W^*3i^T, ffitvfc 

fb^sm^)l2co2$ieB^ (©p^ier^) i-K8ts:i 

[0 0 0 3 ] r:t\ ^o«t 5*IBjBSr<Wj5fc-*-Sfc«) 
Sc x 1216 tw^i-j; 9^^^-ru^T---^^if^^J^Kco 

U ;LO**g&*[iflJI B a C u O^fc *ftf>«<b 

^m^®2$r^rtL, I!::col!:Ag^tl6 

EES, fRtoa^J: !)M»MlfcAgStt 

»+HJB«r»«UfcN i »#4^t>i*w$nrv^. 
[0 0 0 4 ] ^LTlhtj^t, A e ttttfb#ifi« 
W»toS/Ctt*«/hS<, £tt±lcX&tt{bfett«i«j| 

50 [0 0 0 5] Z<D£?te&m s Sfc&JglC «fc 9 ft-fr&Mt $r 
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(10 0) S2r, S^fatK 0 0 1 > 
$-trf:fi^I^ilt?rtt6Ag {100} <0 0i 
>, hb\^lt s Stttll: (110) 
< l l 0 >Z&ftm~Mfa£i£tittfrM&mmZ&i- 

oA g { i i o} < i i o >/> y&m&zzixisv , z 

ft,t><DohX*h, YBaCuO^^ttll^ltO 
&^<7^v^>-^£%lti-5 A g {110} < 1 1 

0 > 0>KfS) A g tStfeSo 

[0 0 0 6 ] 

^■f«fc 9^#ei^lBli5±l:K^t|«i 2 

{[S**l«W»2«:#Swi:*s-e#, iifitlil 0 0^A 
/cm 2 J^±«J c £/^$£f£2ftT^ 

[ 0 0 0 7 ] A g <30EE5S«-friSa» Srffl i ^fcErt A 

v^T l O^A/cm 2 ^±<7)ilj c fc»fc*i;fci:^5* 

^^tv^ 0 c*Ui, AgS^±i:Mt5SW 
«W***jai-*7C#G>rt, Cu5c**s«IIEAgS« , t 
tw*£»SlSS:ew ft&ftfelMbfe&ttWIOttftas 

tc^icifia^tior <b m<* <bi" 6 fc 56 , AgS 
[0 0 0 8] *«Mtt±|El»IISr/Wjfc-J-Sfca<>lcjas 
tOAgi«tti^l$rCVDi£i:«J; 9ff2J&£ 

■tfsif^ic, ffn^aat i o^a/ c m 2 ^±coi^ j 

[0 0 0 9] 



CVDfelUoTCu ^^^ToSg^b^^m^^^*^^ 
::Sft±!:«$iro;:Sf:^ f-^OAgStTl 

EiI^^St©Ag@ 7 i£«;tfcBHb4&««:« 
*flEJKffl«tr«rfflv-\ t^WlEAgiliflElRJKjat 
$h,5HirlBiMb4totBS«#JI 2 0*jS!zffli^-o»fb»«B 

70 [0 0 10] *J6WoBft*aW#f-^«tt 
tt, C VDffil: ioT4«$^o#lWC u mto 
SSttii^^Tfoot, A ggW&fci-S'Afe^JStf: 

AgJBfr«^fcWb»jB«»*^fi)cffl«tt-co, AglJt 
I-«flc$^5lifllBKfb*««:Wft:Jioc u«tW, -r 
W(ftO*{b»li«i»*J10C u 9 feffi^SS i: 

[0 0 1 l ] r*Ui, CVD&!:J:otAgf-^S 
W 1 ±11, 0»J;Lk?Y B a C u O^ffimWflsJi 2 *&M\Z. 
20 Mf& Ltz^^lZ^ 1 0 75A/cm 2 £l±(Dm^ J cP 
» <b *l* v^HB lc o v > x flHBXIfe «: f? o fc*g* % Ag g 

AgSW«»^i:-C, f^noYBaCu 

[ooi 2] j^jio^jioi^r x vPEim\z. % &'<z>b* m 

2 (a) (B) lz^S*v5J: 5fttt<b*««W(t*2Sr 
»Sfc*t^, Aga»ife5^iiAgi7±i:ilSr^ 
SftS&fbfeSS;***^ a ®£k LVDSC4 

45*5 KtWSLT, SfAgSH 1 Ji*>©v*M:»<bW 
il^MfflS^Agl7±!:ifbW^i^ 
TfcfiEU «i^TWR^O±li!B2 0»<b»tt«**»2 
b, fR3 0ttfbtofi«;««ffJl2 c «r«#;?Bl3c1-o. 
[0013] ? IdLT, AgSWl, Agl71 

!:YBaCu ofcmt**imm*&#iB 2 sr^r:: ^ 

Ojf^^v^'li^oTI&^U ftijfBA ggfcf^Y 
, Ba (/<U^7jU) , Cu €-5r 

#1;<7)C u7c*MMB3ftfc« (2EHHISLfca*'Cfc 
5) rixli, lfcib»««:W»:^fltfflrojR»*oCu5c* 
^AglOTlI^^ixtfc^TfoottiibtlOo «fc 

AgS^iwcu%iora»fJt^^fc 

[0014] 
[^1] 



-3- 



(4) 4f Bfl 2003-92036 

5 6 







mm 




CuSS 


OOmmXlOmmXO. 5iran) 


(9) 


(U9) 


(ug: 


Cue) 




0. 525 


0 


1.6 


11 


YBaCuO^fiS&CTD ® 


C.56 


0.1 


1.8 


49 




0. 584 


0.1 


1.5 


41 



[0 0 15] ^wT?Ji|B»*SrS^«HEIlJH«r<»ftr5 

»oK3t*W=-e±fi8$iS:fcYB a c u O^Kfkte*i«i* 

?ft 3fla>EJt£jS*9 A, 9B, 9C^tt5CVD 
Stfg{gfi8£ffl^-c\ H4l^i-«»»iBEfirtt»-rsa5 
*iX-?ixa 2 H^i-ttaiiJ-frOimEYB a C u 

^lt, buIEYB a CuOttftKSWVMir^ 

9B, 9C^Td»e>d*5>, Y N Ba, Cu^tcI^M 
£J^£l : 1. 9:2. 5 ft 5 X 0 \Z±xm&J&<Om 

9B, 9Ctt^Y, Ba, Cu^%M 
*4#*fj#£l : 1. 9:2. 7 £ ft 5 J: 9 !:: LT, 



*1 : 1 . 9:2. 7 i: ft © «fc pliffl^L-r, C u 5c** s 

^7 B^J:t>*7 CTii^;!, C uK^^ffcotf^^iaSJ i: 
70 Lftl^Y : B a : C u 1 : 1 . 9:2. 5 COJ^^^ 
a>#:*£rfl«£L (12f@, »3ll*riffi) , WIEY 

Ag»tt±irfli:»BMb»tt«W(4cJB«r^fiRi-SE«; 
4fti7A^t,li, Y, Ba, C u <D#5c^OJ!^^^^ 

1:1. 9:2. 9t/>oJ: 5 l-BW L 
T, Cu5c*dsJE^ig*Jt4o««*&L (^lil^ 
/&) , f&oSiS^^7 B*5J:lK7 Ca^ll CuM 
20 &H&<DtfX&iSfflb Lftl-^Y : B a :Cu^l : 1 . 

9:2. 5 01)K»»«0;tf**#«SL (aglJDB, 13 
■ eSrWflt) , WIEYB a C uOK{b«if*IM«r£ 
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[0 0 17] fim*i^3twSE«$ixSi: Sir, HR0gi 
M^^f:Y B a C u O^MfeiHW^ 
Y, Ba, Cu*7C*0>*ija;tt, 1:2:2. 8 t ft o 

BEY B a C u OKttii^^tfOC u 5c3fifdS^J£ LT 

^2>:^W. :«W^ojc (BJMKSE 

ffiffi) tt, 4. 1 ^A/c m 2 T*£>o*: 0 ^^IWJ2 0 

»t)iXfcYB a C u O^Wbftfit*#OY. 
Ba, Cu^m^m-t, 1:2:3. 2tftoT*3 
19, C u5c^^iiPJ[ZftoT^Oo w*Utt»l:i, 313/1 
@ (ft$0SS) -CJia*JIC«|&LfcC u^Agltt 

c. t #41^0-0. iuteYB a c u omtvo 

^o^o flt:^YBaCuOittil^J 5(5 



c t> 9. 8^A/c m 2 T\ 1 O^A/c m 2 IU ± <7? 1, 0 
tttftbft^o*:,, 

[0 0 18] r^ir^tLT, SWfe«3 0j:9(wAgStf 
twi£jK^J3£$ix5ttfB«i^JI (HID &\ 5Jt£ja 
l9A^P>ft^t5Y, Ba, C u #5c*0*afiR«iJ-fr«r 
1:1. 9:2. 7 60 «fc o \Z C u 5u5Jf ri*igPJ t ft S «fc 3 

AgSOT!:MlTt)f^fii«^tofi:^ot 
»felXfcline*{k»«mW*li. Y : Ba : C 
u(OMfl^*\ 1:2: 3^>ott^: 0 -£1t. Wi2 
MB (KJE^fltS 9 B &t)5»3il (RJtSfe 

I»Y B a C u 0»ib*«e*(*:oMi:ff 4 
^iloY : B a : C u <D*fij£f^-C£> 5 1:1. 9 : 
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2 . 5 i Ltz(OX\ ffilEY B a C u OKltfeSm«frO 
#7L*O#fi0£*J-frfiY :8a : CudM : 2 : 3tio 

-cvvfco ^ir:«»il^j cfiEti, 1 1 ^ 

ixfcBMb*»ti*flW J cffitt, 1 l^A/cm 2 ?:^ 



t Y : B a : C u 1 
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[0 0 2 0 ] fc*3 % mt2\Zte%i1&2Lf&.m ( 9 A N 9 B x 20 

OJB»*«ft«a (Wz-t£, Y : B a : Cu^^ltt 
1:1. 9:2. 5) W^to^^^ltit 
(1211) H^too O^-eSfc, Aggfr 

■Cfc, +^l:l5Jc ( 1 0^A/c rn 2 £l±) O&ittiO 

lfi^KB:**a*:«*.fc»ailS«i: 2fi»±oK 

ItfcS^ItA g ±(:c u < $triK<bft*EW* 

■ Sr&SU *v^-C2«£AJ:OKj£fert*Srii^fc»iS 40 

[0 0 2 1 ] YBaCuOMIWl« 
Y:Ba :Cu^l : 1. 9:2. 5 C^LT, 1 - 2 



9, 2 0%$:Stoi C u5c**SY B a C u 09Rttfbft 

[0 0 2 2 ] J^i:<Z>J: 3tC|eBJOK^am«flCT- 

aSilSYBa CuO*tt{btt««a*ttO£fi)c£ (IS 2 
(A) CD 2 a ) , YBaCu O ^/n^»^*fil« 
cDf*U C uIfi8S^iail:ftfet o : > l:«t ^ 

f CM^ilo Y B a C u O^gtttit 
»flcJBo#7c*^Jla*W'frdS, l^irtoI^YBa 
C u 09RK4btttttt«#&j£«# 
Oo wiTte. lB»*tt + wC u5n*Sra*J^L-C*3< C 
i:icJ:oT, Y B a C u 0»fc*««W«:ro±a«fi:fc 

f«)C u SriBPJi LT*3< we, »'>L*:$>fc+$Ml|-3 

rtt{b*jBHW»^«aB!c*saixfc 5 , *k&<Dmtitte&& 

^:Wb*««W^-^*»«:»3f*"S r. i £ o 

[0023] *»cu *-£ts&m<Dmtmi& 

fc, Sftti-Sftffio^b*««W#JBi6S»P>Jx5i: £ 
^rto *ajSott{b*««W«: «r*i- zfgltt h1~Z> 

rt*«-e#5 0 WEAgiE±^fi£i-6ii{b»*i 

Mlil^rMt^C uJRfftadcJ: t> t> l ~ 2 0%co 

•5ia-ci«v*»£ >-T5 w tiw j:ot, Agig±oKfb«i 
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1-ott*H*tf*nEi4a 0 LT, MKCuJK»JfidE 

4fc, 2 0%«rtt*5iCu5E*#«I«li:fc 

M/j^Coo CuH»ttjaSri-2 0%iaWi L 

TK{k*««W»:«rferti-5w>-C, Aglt:i9%^ 

^r*#o 0 w Z -Cl 9%J£TF<2:te, CuiS*Jfi^o%.t 

[0 0 2 4 ] fc*3, ife{b«H««^AffiStt», fftJfSA 
BS» (El 2 (A) Ol) IdSE*.^ fl&^JR««-±H 

ffiffin-frfflatsr *+■ s a g n £{i ^ 2 mmm^m m 
mmmmtf&mmft (02 (b) j trfl§^fc»-frfcw\ 

JltflitOS&tt* AgfOif^, 10yrat(110 0 

5c**SAg««raur IMbMHttVfrJI 5 fc #> 

*f*L<^^ 0 £fc, I00fim^iiol^:lt A 

[ 0 0 2 5 ] ftjIES^co^i: Ltlt ^J*xn 

^ (NiCrMo^) x N T i > <Y>=J^/K ^ \s 

*\ »b»««Wff«^«i-sfc*(-»iffl^aDfs&$^ 

WSjB:9l:<<45, &oT, Agil:fcotil^} 

-etao-e, a»*iB««^tt^«x.)t^b*fim*»: 

^-:/*#fcfMM-*wfc*s-e#a. 4fc* rco&jiS 

At m— 2 0 0 m mSSttoWJ:^. 
[ 0 0 2 6 ] £<b(c, gjfEAgJI£ N &JR»ltf£<E>ia] 

coiotm&Lk'tZZ.hX, *Jl*«-^««i-S5c:^ 
AgB^ifc{b*««W*JI^tt«i-SoSrjqifMi-5 

■*fl»^fc*{b»««»*^-^i»a-{z*5v^-ctt, me 

AglW»$^ 5 /xmfiJUbl 0 Mm^TfcSiXfcflWc 
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ix5ttfb»««WJBirJ£»i-oOfrlWji:i-Sw 

T-t, ^h'ci^j cfi$rWi-ojeiB«4*t4!^flEn^Kfb^ 

Agi (Agg) ^a* v&t>*zz><o&mw£-?*> v 

[0 0 2 7] 

[*Woj«fio«lBS] Kin, #3giBi::»©»{b&IS^« 

fflOEJ££j5RS9 A. 9B, 9 C&ffiz_1ti>(DX\ fuf£ 
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[0 0 2 8 ] ^O»{bte«B«*»#60JBit»SJi, 

A, l 2 AtciorHSO&^oMicSttWAftl 3 
iSJC*JSK9A, 9B. 9Ct, I»*ai»14{:E 
iS^tbT^^, RBSi ia^PBSi 2 AOlBt^Kftfcix 

fe»»OPBffil5 (I§lST'{i4t$CCDPS^) iaot, ± 
ISJ£j££j&^9 A. 9B, 9C^#fJ (mET*Ji3# 

ifl irtl^, B*0^9JKJE£fi£^9 A, 9Bi:9B x 9C(7) 
W (f$9^?Hgl 6, 16 TO llfi, 2->0*#^l 
6 tf\KM£ti~ l^Oo tiEoT , -(7) y T ^ ^ l 0 (zJi N 
5JSferic*9A, 9B, 9C«IfoMi^R 

[0 0 2 9 ] ±IEPBIS 1 1 A, 15, 1 2 B COT 

40 B^tai, 121 5 t El 6 ? ^r^co-r-^^t 

o*#T*siia-ariB4aiB7Ll 7 ^-tix-fixBfifiSixT 

WttJi-5fc«>03(aj?L**«ja;$^TV^S Q ^A?L 

&ffl cxmumxn 1 3 1 m&i*m» 1 4 ^ 

5^7 n,rv^5o. 
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I 0 0 3 0 ] £-SJ££j5m9 A, 9B, 9 C CD^gtfl: 

Wx-c^a. ^^#*fc&sin 8tt, yr^ 

9B, 9 CIZigil^^TVNOo 
[0 o 3 l ] H 3 ir^-J-J: 5 fc, ##£1 6, 1 

6 ©SWttlCli, 2 3 dSftft* 2 4 , 

2 4^LT»«$ii, meXtt#afftK^ft2 3ft, 

6 0ffifciJ<PSJE£j£^9A, 9 B i: 9 B N 9C 
if? L^rigSfr-ro3t*5)<Oiiafr^^^^L, tttef 2 4 

£ e ^M19A, 9B, 9Cft<D 

[0 0 3 2 ] #SJJMI9 A, 9B, 9C&U^ 

*Mi6s l 6coT^dii, El 6 !:^ti 5 l-Stt» 
aMS*RO*S*rp»-»o-C#KJS*«K9 A, 9B, 
9CW«#il6, 1 6^Kiii"S J: }i:»««2 5 

2 6, 2 6*S*SIE*J**9 A, 9B, 9CMM1 

16,16 *rJtil1-5 «t 9 t^*ix^ixattT<DW«^« 
j£*;ft,T*5 9, r<7>#*»«JL2 6* 2 6 Hi 
K 1 2, 1 5^aW«iSffl«ROm»J*^^^RiiJbt 

(HffiTtt7*) 0>SMMF2 T&ZtlVtl&atZtlXlS 
r>, :ilf)OKf 2 7ii N il^tI^^y/2 8 
fe«*.fcflE*»MS«2 9I31*K3*LT^5. 

[0 0 3 3] ^^M?L2 6^M^tlf:Mi 

25^ »ft*L 3 0 ^ftol^COMf 2 7 t , 
^3 1t, g£#>-:/2 8 fc, SE^0IStt1K2 9 5CJ; 

jSO#*t«^^©3 2I±, CVDS^S^f^M^ 

[0034] yr^^io O^gfUdte, 12 1 J: 9 

t^D^t-^ 3 3 J&*&tt<b*LT^5o El 1 (^-f#JT 
tt % 3o«M^9A, 9B, 9 CCLj^TiS^I - 
5J0Bt-^3 3i:Lt^ C OflDg* t - ^ £ N CVD 
^8SO^^l9A, 9B, 9 ClCSt 



(7) »W 2003-92036 

St* WAS! l 3 3 4::, £r-, i» 

[0 0 3 5 ] ^fr, ;tf;*&:&g{n 8o^^ii2 o;:j$i 
SiT* r #(B»^^ii|tAff3 6ii, ^^^t3 7^rL 

[0 0 3 6 ] mtBftfbtt»«««^lR»^^W^» 3 
8ii, IS 4 Wfg^8l3 9 iifcfi:jr?»fl«£ftB 
JO 4 0 2r, KftSffioSUbW (B»^^«»«) 4lifc 

^TV^o HUtB^fbtiO^/^B-li^-^ 4 2*5 

14 o*»e>«i&$^jB»»«4 3 srBffa^a*iwaaiRi 

LTia<b£-£o wirlLJ: OfiM******^* J: 9 Utt 
oT^o 0 «fb»4 10rtfiE«tlrt(!?c|ft««-4 4 

^Sfi$hti^. w^{S!R»W-li. 
^TfcoT^fMr**4 3 i^L^^ti^feilil if 

[0 0 3 7 ] ffifflKW8tteafE4 0 11, 041:^ 

1"J:5IC % WttOJR»»»«»&«4 5 C0>fl«att<D 

4 6 fc*»fe«lS«k$iXfc2««ifiOt><7>Tfoo 0 J^^f 
*««t*&»4 5li, «ai-5JR««*ftHfi«3 9d»fc5S?) 
iA^nT< &JR»«ffi4 3£Mfb#i4 1 

(SKJHME*) 4 7^U^!i7^^ii4 8^ 

4 5 ^coM 1 !) i:7;^y^/^, -y?^#*, 
[0 0 3 8 ] ^{b§§4 1 Wrtffl5iitt^0ffi4 9(zJ: 

nft&mw#x&mi& ut^^^^Af 3 6 *5»«ie$ 

[0 0 3 9 ] ilO^ffi^^I 4 0 Til, m#» 
i^4 3trBff«jRM»4 5rtlc-3S»*-eiS!Ji&tri: 
t ^C^t y T^^^^r-V y T^^^fflJ4 6 IC— SSt 
*-e»?)i&tft, JBW»?K4 3llffi»8ffiWf&ffi4 5 CO 

50 y t jj 1 1 t>izi«.4km4 1 ortffljrw^.^ ^com 
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<b£n, W^^iioo ^f:, $Ub»4 lcoigSGIz 

[0040] ^ <7> ? *ae(*:JKW««&fiS 4 0 OJKCW» 
^#t|^^4 5 till, IM^S3 9^^^^^^^^ 

»ftteSl3'9li % 4 ^-^15 5 

[0041] £ t>ic, Si tw^-f-^ 9 i~> yr^io 

7^56^aj K7^5 7 i:i^ioS»lttSil(|5 8 
&%ki7 btlX^Z> 0 I^r^yg > K 7 5 6 t i££tj K 

l 0 (n>m^M)^M l 4 0«ff« (ttlBriffj) [ztt, y 

[0 0 4 2 ] clcoJ; 5 4BI1 !w^-j-cVD5J£S«Srffl 
^T»{b^je««ff^-^j»»«rKjgi-5t-Ji, *i\ 

i2 (a) , (b) \ZTjk-rm^L<Dh(D^ntimmu^ 

[ 0 0 4 3 ] ^L-C K{b»««W*SrCVDRlS:izi: 

ffWl-Ji* Yt B a2C u3 07-x3fe5#flficOY^<7>BEfb* ^ 
«t*#ifcMt5»*tt:» Ba-t^-2,2,6,6- 
x h 7>^^~3,5--^^*^ y^ty- 10- "7 

^tyhayy (Ba (thd) 2'phenz) h % Y 
(thd) 2^ Cu (thd) zfcif£>&JR»f*:S:ffiffl 
t5:i^tt (phen = 7xfyhni|>') x tele 
(4 Y- t'*-2. 2. 6. 6-7h7> <tvu-3. 5 — ^9 y^tt 
-h (Y (DPM) 3) t, Ba (DPM) 2, Cu (D 

pm) ittxco&mmttirm^&z. s 0 

[ 0 0 4 4 ] r*h Kfb*S«*(*:®lcli % 5feCOY^(7D{tfl 
tl, La2-xBaxCu04i5*fi^{«$ixSLa 50 
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B i 2 S r 2 C a n-i C un02n* 2 (niii^fe) feS 
IftfiWCeft* 5*1,5 Bii, T 1 2 B a 2 C a n-i C unO 
2n*2 (nfiSSSJS) *ottfi!c*-?fta$ii.oT 1 lot: 

[0 0 4 5 ] ::-rf'jt!i Y^^^og*fb^ts^I^f? 

- —^h**^;* (IN) . (v-t^Ncr :' ^>tH 

^ h U ^^ryj^ (||) x v"^ (v^tV^D^' > ^ h) # 
/UV-^J, (II) % hV* h) 

> (III) ^o^mif^^igliffliN-c^n^^o^cogg 

[oo4 6] &iz^ mmLtzmwm&z, sut^-riB 

*»»S13 9 CDl&*ft^§§5 4(lJKHSffi4 3 t LT± 

izmumi&mmco&zJGLv k?a6 o««s. * 

fc* SJE£j£^9A, 9B, 9CrtOXWTfcffll|»t — 

»^»3 8 izffi^hixtzm&^mfrtfiszfc* 2 tiJ: nilx 
»»»5 4 4 3 ^n^ixiS^iitfRjC 

^^9A. 9B, 9Cri:WJK»Jfe§fi£«SJ-SSffl5$ia- 

fltfio . i - i o c c mm*-ej^^^^ef5 

^^«j^fflJ4 6 (CtfLl;2 0 0-5 5 0 c c m^if*ei^v 

[oo47] tot, — mwtMm* * h±<Dmnmi&4 

3*5«ft»4 l rtl^a«EW«c:«»$n, t — ^ 4 2 J: 

xm\% 3 6 ^^r L-c*^^tt«» i s izmm^zms 

5tl5o <^^> 5^M19A, 9B, 9Ctl^ffllL7t 

*»**HlftAgJiJ:, HaiBtt^b«9tB«WffJB±lcJH^ 
j££;ft,5 0 Z<7)(^, t)fllfS6 2|j: % ^M^rt 

J: 9 (-lH»^^«<&^8k3 8 fr*ix^ft0«ii"5. zco 

Jf4«*9A, 9B, 9 C(75^^5t/EJ: v ti, 
0*WTO#»*r*JT»WJ^SJCEfefiSK9A, 9B, 9 
co^^»E*s »< 4 S i: 5 !:iRfi^^«tefft 3 8 b 

»fb»*w:*ft:»d^jssnfcas#Ttt, 

octflbnoc ^i, ^b^m^^fe'c^/^^ti, 
^■lwffiDr»^b*«***»ott*lllat«r«E*.S^ft 
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[0048] ±.m.<o£ o\zLx%mzft,tzmtydmw,m 
o:H $ tn« ^7t, zcD^mitmit, m 1 utfi-jh 

[0 0 4 9 ] - o«t JftHi tc^-J-«j»o»««:fflv^r 

i ®<DmttT<D&m^£ vm^-tzzt^x 

£\ Ld»fcAg»B:±ott<b»jB«;W(t:JBis % Cu£I 

(o^m\zx^x^tj:^mmmm^m^^mm^titzh^ 
tte^x^z><nx\ *<D±\z*kj%2tiz>mm,m&m<D& 

[0 0 5 0 ] IWglfrffl^rSW K7 A 5 7 t# 

ti 1 ? K7A60 t<Dmiz&\,^xmttT &t&yi&i,&m 

fc, ±K<0«|TH, 3fcoEJ5£tf;S«rRBLTtt{btt 

[0 0 5 1 ] $ bJC, »{bteffl«W«:^fi£fflS«-^o^ 
T^^Oo 12 (B) {Cf2i&£^& Agi 7te s ffj^m 

•osjEii^ttift): Lxn. mummz {1001 s 

£s &ttfa\Z< 0 0 1 >«r«ftWtwiaifi]$-frfeSr^($: 

**iai»sr*i-<& {100} < 0 0 1 >*£*&flt st* 

^Ed {110} BSr, ^r^^r^][-< 1 1 0 >£HE$fcW 
J-IBrt$1t-fcic*flc|l#Jlfll»«:#-t-5 {110} < 1 1 
o>H<fr*ajML i^gii: {110} ®£ N softie -/o 
<0 0 1 >«r«5feWl^iaffi]S^i:*(t:|i-fr<aitt« r #i- 
o {110} < 0 0 1 >M&mt&<D\;^Tft>frk-fZ>z.b 
*5#4LV\ Sjfcl::, 122 (A) CtBt^iloAgl^ 

Stt$rffll^:tt\ #tCY B a C u 0 9S<7}g£fb^$g^; 
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[0 0 5 2 ] sfc, mJt5Ag^7C0/±.^m#*l^^s JE 

imoAgfg^lWi ifcrt^i; r® i 3;ia£ 
[0053] /^7| (Ei^-tr-r) HlxTi-^ 

I'W^iToA gJI 7 (D^iPli, 1 0 ;z 10 0^ 
m<7>i£[S±: £*x© 0 AgiOlf 1 0 ura^fco 
^ ^ISftfi* 1 coffifcytm^A g HSriiig Lt, Agi 

<fcV\ 1 00/i m^^gi^!:,! AgW^ 

[0 0 5 4 ] -2r x x<yrJi«:«x.feKtf{ij3i^T»i, 

r A g«olKI?S:J: t?»<^fi£i-©w 

t^T'^Oo t&oT, AgJICD/?£>3:5 ^mJ^_bl 0 p. 

hvmm±i^^L<^\-\ i£tz, i o mnZMTLzm-fr 

[0 0 5 5 ] /^7i(i s &m&ttZmtfL-tZ>5t 

B^A«*»{cBS9*i3-&Sfca«>©»pjRiij:or A gJi 
^SEttU A g«<7>SiftIE|tntt£ilfc 9 eofcB&Cfctol:: 

Utfix Pt, Au, Cu^l^ N MgO N YSZ 
K^M7^k^=ir:7) x Ce02^(7)^ 

[0 0 5 6 ] tLt, /<y7iOf$lt 
5»»l:J; Passat** J:i-i\ 
«rffiv^»^i*«i. 0. 2-5yml«^L<, 5^ 
itVdttW&ffli ^Z>m&^te, 0. 1—0. 2 ^ m ir-f o 

<, 0. 2^m^^o^ /<!J7i(7)Ml:St5)^ 
[0 0 5 7 ] ^ioWdE^BiblfcaWf-^HH-ffl* 
«3feOAg*»olHll^T&ofc«»****:#<roi-b 
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[0 0 5 8 ] jo 

ro4*W±i:, {110} < i i o >«6*Uft*wj£ 

^J"C«ix * 1 0 mm 5 0 mm x* 0 . 0 9mm(7)M 

[0 0 5 9 ] £1\ YiBa2Cu307-x^oiJ5)c(Z)>ry 

■-LfciiSJBfiK (Ilfg) 1"SSJS±fiK^ (El icq 7 

2.2, 6. 6-7" h 7^^^-3, 5— >v^^->- b'^-l, 10- 
7xfyhny^ (Ba ( t h d) 2 (phen)z) 
t. Y ( t h d) zt, C u (thd) 2 2rSH^- 0 dft, 
SrY : Ba : Cu=l. 0:1. 9:2. 7 <D 
^^itT^^L, rF7hKD77> (THF) OjSjK 50 

7. 0it%!:^5«i: 9 tw*3taU^t><7>S:Kfb»« 

iffi^t It, Cu (thd) z^THF^l^i: 
7. o%w t (zftS X ?^muLtzh<D$:mW:l>tz 0 
[0 0 6 0] ov>T\ l2l§i/^^iM (Ell 
C07B) ioJ;^3Sg 1 4 SKIERS* (EI l o 7 

o ffl©cvDfflHWS»tu, i«naw»o«"<iaffi 

SrY : B a : C u = 1 . 0:1. 9:2. 5 G9#lj£tt 
(B»»8i:Lto*;Ht) WJR»*««r, -bfEiffi]« 

[0 0 6 1 ] ft.\z s iSffiK9A«d^*»K7Afflfl(-» 
»$-fr5^55S$oStt<z>»«b«:»T LfcflL 31 DIE 
^^^^JD/ExC^^^^I^J: ?> (0. 2 7ml/ 

*r-V y T^^«*tt^«* ( 3 0 0 c c /m) lg-Ci| 

lb LfcJK»^^ * ^Af 1 C V DS^lco^/ 
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roiflSi'i ( 2 3 0) let L^ic 
[0 0 6 2] ov^ HftlBSK 1 ■ B OKffctt««i»ft:JB 

3 . Om/h, £*t30**?&jK 
«r7 8 0t, D 5 . OTorr (5. 0 

x 1 3 3 P a ) , a£3£fi53f#/£1I*r 1 . 4 3-1. 53 
Torr (1. 43 X 133-1. 53xi33Pa) 
l-tx^ IT, WgItni:YB a C uO^*tt 

[0 0 6 3] Z<OX 0 \Z. LX'&hiltimZ 0. 5 u m<D 
YBaCuOMiW|!:o^T, 
S¥ffi*fTo*: e B*I4YB a C u 0«t**f 
tit, J c 1 3^A/c m 2 T*£>o*L e £^ ~ CD 
WYB a C uOat**0#5c*«MB)ttt;ll Yi 
Ba2Cu307-i"efc^ Kfc^ttjtWWft^-^lilWi: 

[0 0 6 4] 

A g 7 i -^gw j ^ftii(D^js^:^/>^< t mm 

i:M^af:EIl^iii^ttoA g JI t ^{f ;t/~S£ 
■C* S*. A g WWofiJ^Sr^d^fcRibttjBWW*:^ 

[oo6 5] *»wo»ft:»««*»9— ^utt 

uMJ: 9 ^iii^J^^^L^^^^^b^^^^^^^c-r 
ocqt\ fctiAgttCuS^ttlKUt), ifiMC: 

a/ c m^^±(ommm^^^^^mt^mmM^ 

[0 0 6 6 ] *e>fc, J9aufcSJC*fi6*«r/><c< t t 

*]W<£cdt\ g^ti-6^fb^Mm^^^fi^co^it^ 

[0 0 6 7 ] £<b^£*:, *«noitfbttjBC*fls:f- 
KIMSilftMffiS^T'fco A g Sf^ 
»**(-«^fcA*«W±(^ffi38***ai»€r*i-S A g 

**©*v^b*««»*«*^rt$ixrv^o-c, 
coiUill^ffM^^S^b^Mm^^^. HWitS 
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m 1 1 ant ^^ii^oK^ifefimsefls:^-^ 

#<^Bftmfgit#'J£^E]T*&9, EM (A) ft AgS 
tt-h(-it«»flcSixfc«Sr^L, ID 1 (B) It ^JIS 
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[EI 6] EI 6 ft lS*<Dtt{fcftfi«W#:to— Wfr^-f 
&B£8frEEl^fe© 0 
[El 7] EI 7 ft tSJteoK^feS^aagfroftboW*:^ 



2- ■ • mt&mmmmfrm. 2 a • - -cutc^^ 

H\ 9 A N 9 B , 9 C • • • R^fiKSS, 1 0 • • • V 

jo t**^ t . • - mtmmmmt*M&imm&* 1 3 • • 

• SttWAfflk 1 4 • • • K»ttJ», 19" • fS 
3 3-— t — *. 3 8 • • • 

r * • • mm&smnt* 5 s , e 1 • ■ • £*r*e 
&mm+ 62... wa^©. 
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im 2 ] 

(a) 



(b) 



.A 



A\\\ I^yu vWX I V 2 




V 




15] 




(51) Int. CI . 7 

// C 2 3 C 16/40 



F I 

C 2 3 C 16/40 



(#%) 



(72) &m m 

(72)3g^# jg^ [I- 



(72)^0^# 
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(13) ^2 0 0 3- 9 2 0 3 6 

F*-.M#%) 4G047 JA03 JA05 JC02 KF01 KG01 
LB01 

4K030 AA11 BA01 BA42 CA02 CA17 

EA01 EA06 FA10 6A14 HA03 

HA15 JA06 LA03 LA11 

4M113 AD35 AD36 BA18 CA33 CA34 

CA35 CA36 

5G321 AA01 AA04 BA01 BA03 BA05 

CA04 CA18 CA24 CA26 DA02 

DB40 
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